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Abstract 

PURPOSETo provide a water-based colloidal composition for preventing dental caries, by adding a fluoride 
having a solubility higher than a specific level, e.g, sodium fluoride, potassium fluoride, tin fluoride, zinc 
fluoride, etc. CONSTITUTION :The objective water-based colloidal composition for preventing dental caries is 
produced by adding one or more fluorides having a solubility of >=1 .5g in 100ml of water at 20 deg.C such as 
sodium fluoride, potassium fluoride, tin fluoride, zinc fluoride, etc., to a dental impression material (agar 
impression material which is a reversible water-based colloid or an alginate impression material which j9 an 
irreversible water-based colloid). The effective concentration of the fluoride in the composition is preferably 
2.0-6.0wt%. The composition is preferably an irreversible water-based colloid containing a fluoride and gelling 
in the oral cavity at 3.0-6.0 pH. 

Claims 
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Specification 

1. Title of Invention 

dental aqueous colloid tooth dental caries prevention 
composition 



S.Claim (s ) 

In 1 dental impression material , 20 * solubility in, dental 
aqueous colloid tooth dental caries prevention composition . 
whichdesignates that fluoride of one, two or more kinds in 
sodium fluoride , potassium fluoride , fluoride tin , zino 
fluoride of 1J g or more iscontained vis-a-vis water 100 ml as 
feature 

dental aqueous colloid tooth dental caries prevention 
composition , which is stated in Claim 1 where the dental 
aqueous colloid tooth dental caries prevention composition . 
3dental impression material which is stated in Claim 1 where 
2 dental impression material are agar impression material of 
reversibility aqueous colloid is alginate Impression material of 
irreversible aqueous colloid 
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3. fmavmi+vm 

So 

(1) 

(2) 
(3) 
(4) 
(5) 



irreversible aqueous colloid which includes 4 fluoride in 
range of pH 3.0 to 6 .0 inside mouth cavity gelation dental 
which is stated in Claims Claim 3 which is something which 
is done 

Aqueous colloid tooth dental caries prevention composition . 



3,Detatfed Description of Invention 
[Field of Industrial Application ] 

this invention strengthens denial caries resistance of tooth 
tissue in dentistry , it issometbing regarding dental aqueous 
colloid tooth dental caries prevention composition which 
includes the fluoride which is used in order to grant fluoride 
which with objective which tooth dental caries prevention is 
done is done to teeth surfaces . 

[Prior Art ] 

fluoride is taken in by enamel quality and dentin of 
tooth strengthens acid resistance of tooth , is applied to 
clinical widely asit decreases, dental caries sensitivity as 
dental caries preventative from fact that it is theeffect which 
controls function of dental caries field characteristic 
bacterium which is a one of cause of dental caries occurrence. 

Uses fluoride for clinical as method which 
(1) 

fluorination of tap water 
(2) 

fluorine-added to in foods and beverages 
(3) 

teeth surfaces application of fluoride 
(4) 

fluorine-added to tooth polishing agent 
(5) 

With fluoride solution mouthwashing 

Such as it is. Generally is done in dental office among those 
•teeth surfaces application of fluoride themilk tooth and young 
permanent tooth, immediately after Moidc orbefbrc becoming 
dental caries with as object . 

As application method to teeth surfaces of fluoride teeth 
surfaces after cleaning , Tooth which application is done in 
center one jaw or both jaws being isolated with volumen 
cotton conversion, it wipes saliva with cotton ball , dries with 
compressed air , after that teeth surfaces with such as the 
cotton ball , gauze which is soaked in fluoride solution in 
order that it becomes, general method and teeth surfaces 
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(i) 
(2) 
(3) 



(4) 



which invasion arc done after cleaning , it selects the tray 
which conforms to dentition bow in long time fluoride 
solution , There is a tray method where set it does rubber 
bladder , application paper which isagreeable to size of this 
tray in tray , makes fluoride solution the this application paper 
soak, after that tray inserts to inside mouth cavity andpresses 
softly in dentition and approximately 4 min * it canincrease. 
Furthermore, after in tray to pile op impression material 
which knead ingharmony is done, inserting into mouth cavity , 
after adopting impression inside mouth cavity , fill application 
doing fluoride in tooth section impression interior surface , set 
doing impression inside mouth cavity for second timeto inside 
mouth cavity , after approximately 4 min keeping, there is a 
method which it withdraws, grants fluoride to tooth surface . 

Furthermore when it fills phosphoric acid solution to tooth 
section impression interior surface of the impression inside 
mouth cavity which impression-taking is done first, in 
advance the impression inside mouth cavity resets to inside 
mouth cavity and approximately 30-60 second keeps, tooth 
surface it does prerrearment which dsmerallLzation is 
donewith phosphoric acid solution , fact that taking in effect 
of fluoride improvesis public knowledge - In addition there is 
a ion introduction method etc which uses ion injector . 

[Problem That Invention Seeks to Solve ] 

But following way there is a problem in application method to 
teeth surfaces of fluoride an aforementioned way. 

(1) 

fluoride which has acidic flavor isolating completely from 
saliva with impossible , gives discomfort , bad taste to 
patient . 

(2) 

There is a risk which swallows fluoride of large amount , 
vomiting and abdominal pain happen, when depending, is a 
possibility of revelation of toxicosis condition with fluoride . 

(3) 

amount used of fluoride with 3 - 4 years children 
approximately 5 g is many with approximately 2 g t small 
student , in addition time isrequired for teeth surfaces 
relatively in order application to do. 

(4) 

dedicated tray , rubber bladder , application paper etc being 
necessary regarding tray method, in addition the size of tray 
being limited, because tray is difficult toconform to dentition 
fluoride cannot deposit completely in tooth head adjacent 
surface . 



(5) 



(5) 
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With ion introduction method ion injector becomes necessary, 
in addition current the leakage does in saliva and fluorine is 
difficult to be taken in by teeth surfaces . 

(6) 

What fluoride application is done in regard to safety , 
operation is a anxiety vis-a-vis low age child (Or less of 3 
years ), presently is not used with the unuscablc . 

[Means to Solve the Problems ] 

In order to solve Itaru or other problem , as for result and this 
inventor etc of diligent investigation you pay attention to 
dental aqueous colloid impression material , Tn this 
impression material containing fluoride , hardening inside 
mouth cavity , if the treatment it does in same way as case 
where it adopts impression fluoride being easy to isolate 
completely from saliva , becauseabo in addition swallowing 
fluoride is gone completely, youdiscovered fact that it can use 
for also low age childsafely and easily. 

There is a reversibility aqueous colloid and a irreversible 
aqueous colloid as dental aqueous colloid tooth dental caries 
prevention composition of fluoride content which becomes 
this invention . 

There is a agar , gelatin , caragecnan etc in reversibility 
aqueous colloid , but 60 - 70 * with sol state is shown, 
gelation temperature 37 * at front and back are used without 
hindrance as for those which agar being optimum , is used 
inside mouth cavity as dental impression materia] . 
composition of commercial dental agar impression material is 
agar and water as main component , but inorder [zoru ] with 
to give necessary property to gel % as for the concentration of 
agar as for major portion it is water with 8-15 weight %. 
Furthermore various regulator is included in order to give 
necessary property in addition as dental impression material . 

borate usually 0. 1 - 1 .0 weight % is added in order to increase 
the gel strength of agar 7 there is a property which in addition 
also [zoru ] viscosity makes high. But borate , especially 
borax in order hardening gypsum delay to do, to pour gypsum 
mud to impression which was searched with the agar 
impression material which adds borax , when gypsum cast is 
drawn up, becausehardening gypsum is controlecL gypsum 
cast surface becomes rough, precision cast is not acquired. In 
order to exclude this deficiency with borate curing promoter , 
namely the sulfate of gypsum is added in impression 
material . 

Furthermore hydroxide or oxide or other packing , wax , 
rubber , or thymol , glycerin etc of diatomaceous earth , clay , 
silica , polyvalent metal of trace isadded in order to adjust 
[zoru ] viscosity , plasticity , gelation temperature of 
impression material . Usually, fragrance and pigment are 
contained in Itaru. this way as for dental agar impression 
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material safety, it is possible making use offset that gelation it 
does with mouth cavity internal temperature , presently is 
usedwidely with dental medicine to adopt impression in 
precision and easy. That impression is adopted, with 2-5 
rain , being safe and secureswallowing without, and it 
observes this inventor etc to being possible tostick to tooth 
surface accurately, this [zoru ], making use of gel 
phenomenon it is something which tooth dental caries 
prevention composition new preparation is done in this 
reversibility aqueous colloid including fluoride . 

objective of this invention with dental carles prevention , 
adopting impression inside the mouth cavity is not objective . 

But it can add borate , filler or other regulator because 
suitable [zoru ] viscosity , plasticity , gelation temperature 9 
gel strength is necessary. 

Because, objective of this invention taking impression , is not 
to draw up gypsum cast , it is not necessary to add especially 
sulfate . In addition there is not a hindrance . fluoride which is 
used for tooth dental caries prevention composition sodium 
fluoride , potassium fluoride , fluoride tin , zinc fluoride or 
other solubility 20 * in is limited inthose which show 1 .5 g or 
more vis-a-vis water 100 ml . 

Namely solubility fluoride under 1 ,5 g to make fluoride tooth 
surface take in effectively in order to show effect in tooth 
dental caries prevention which is a objective of this 
invention , is inadequate with unsatisfactory vis-a-vis 
waterlOO ml , As for effective temperature of fluoride 2.0 - 
6.0 weight % beingsuitablc, when it exceeds 6.0 weight %♦ 
adjustment of gelation characteristic becomesdifficult and it is 
inadequate. 2.0 With concentration under weight % amount 
taken up of fluorine to the tooth surface to be little dental 
caries preventive effect is thin. Furthermore, it is possible to 
take in fluoride more in tooth surface , byadding phosphoric 
acid and acid salt , or citric acid or other organic acid to 
reversibility aqueous colloid which adds fluoride . Being 
something which is supplied to dental medicine agar 
impression material which is usedfor dental and similarly, as 
gel of stick can reversibility aqueous colloid tooth dental 
caries prevention composition which adds fluoride of this 
invention handle with thecompletely same method as use of 
agar impression material , Namely reversibility aqueous 
colloid which adds fluoride to dedicated syringe whichis used 
with dentistry loading is done with conventional method . 
You insert $yringc in 95 - 100 "boiling water of suitable bus 
and reversibility aqueous colloid after heat softening ( [zoru ] 
conversion), 60 * moor with bus and remove syringe from bus 
and fill to tooth surface . 

reversibility aqueous colloid which adds fluoride which was 
rilled in the tooth surface piling up dental agar impression 
material or dental [arujineeto ] impression material to tray 
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among the sol state , you press, after hardening (reversibility 
aqueous colloid which adds fluoride is filled to tooth 
surface impression material piles up to tray and fluoride is 
taken in to tooth surface in pressure. ), withdraw from inside 
mouth cavity . this way, it is something which establishes 
method where it impossible, to grant fluoride to tooth surface 
safely and securely rnalcinguse 0 f reversibility aqueous colloid 
it is possible, completely docs ngtgxist former to use for also 
low age child (Or less of 3 years ). 

It can use to irreversible aqueous colloid alginic acid , 
carboxyrnethyl cellulose , polyacrylic acid . carageenan or 
other water solubility alkali salt as dental aqueous colloid 
tooth dental caries prevention composition which adds 
fluoride . irreversible aqueous colloid with chemical reaction 
from [zoru ] changing in the gel , at aggregate , heat does not 
return to [zom ]. Making use of this irreversible aqueous 
colloid suitability there is a curing characteristic , operability , 
viscosity , gel strength as dental , alginate impression material 
where compatible of impression precision and gypsum isgood 
is used, composition of public knowledge of dental alginate 
impression material as curing agent strength and the stiffness 
of [anijineetogeru ] Increases in potassium alginate or sodium 
including the diatamaceous earth , white carbon as silicate , 
filler of metal of oxide or hydroxide , bivalent or greater of 
metal of calcium sulfate , and bivalent or greater , disperses 
powder particle of [arujineeto ] to water well andimproves 
operability , adjusts gelling time of [arujineeto ], 1.5 min -8 
min with the rctardant of sodium phosphate , sodium 
carbonate or other alkaline metal salt . 

Furthermore, filling gypsum to impression inside mouth 
cavity which isadopted with alginate impression material , 
when drawing up gypsum cast 7 gypsum surface beinghard, in 
order to make dense ones, complex salt of fluoride titanium 
potassium , fluoride titanium sodium , sodium silicofluoride ; 
potassium silicofluoride , zircon potassium fluoride or other 
fluoride is added. 

It is not something which designates that solubility 1 .0 g or 
less (20 * )points poorly soluble salts relatively with complex 
vis-a-vis water 100 ml complex salt of this fluoride which is 
used until recently unlike the electrolyte where lytic of 
fluoride which uses tooth dental caries prevention of this 
invention for objective is high, grants fluoride to effective 
tooth surface in tooth dental caries prevention , as objective . 
Therefore, this invention in tooth dental caries prevention 
effective sodium fluoride , potassium fluoride , fluoride tin , 
zinc fluoride or Other solubility 20 * in fluoride of the 
electrolyte where lytic of 1.5 g or more is high vis-a-vis water 
100 ml is added 2.0 - 8.0 weight %. When solubility as for 
fluoride of 1 .5 g or less when tooth surface take in fluoride 
makes with unsatisfactory , in addition concentration of 
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fluoride isunder 2.0 weight % effectively, taking in quantity 
of fluorine of tooth surface to be small dental caries 
preventive effect is thin vis-a-vis water 100 ml ^exceeds 8.0 
weight % because adjustment of gelation characteristic of 
alginic acid *becomes impossible , it is not suitable. 
Furthermore regarding to this invention, it possessed proper 
curing characteristic and the gel strength quantity of calcium 
sulfate or other curing agent making use of conventional 
2-4-fold amount , granted the fluoride to tooth surface t 
discovered effective irreversible aqueous colloid tooth dental 
caries prevention composition . 

Furthermore, in order irreversible aqueous colloid tooth dental 
caries prevention composition which adds the this fluoride at 
time of tooth pressure to harden with acid side of the pH 3~6 
acidic sodium proprionate , acidity sodium tripolyphosphatc , 
acidity sodium phosphate etc and also it possessed proper 
curing property and gel strength by fact that zinc silicate is 
added as retardant and new preparation it did the irreversible 
aqueous colloid tooth dental caries prevention composition 
which can make fluoride large amount take inin tooth 
surface . In addition, surgeon kneading harmony doing 
irreversible aqueous colloid tooth dental caries prevention 
composition of this invention , to pile up to tray , inserting 
into mouth cavity .after adopting impression inside mouth 
cavity , trace to fill APFgel (acidity phosphoric acid fluorine 
gel ) or other fluoride in tooth section impression interior 
surface with this impression as tray , the set doing for second 
time to inside mouth cavity , afterapproximatcly 4 min 
keeping, it withdraws, It is possible also to grant fluoride to 
tooth surface . 

It is possible making use of fluoride of quite trace 
ofapproximately 1/3 - 1/10 quantity, as for this method , by 
comparisonwith past, from to grant fluoride to teeth surfaces 
in effective . 

[Working Principle ] 

According to method which grants fluoride to tooth surface 
with theaqueous colloid tooth dental caries prevention 
composition which becomes this invention , aqueous colloid 
whichyou piled up to tray to wrap fluoride and gelation do 
andbecause it is easy, to withdraw safely , fluoride to 
isolatccomplctcly from saliva , to be possible patient 
swallowing fluoride is gone, also at same timereceiving 
discomfort and bad taste with fluoride is gone. 

In addition, fluoride because it is possible, to contact 
ccrtaintyand short time (Approximately 4 min ) in tooth entire 
surface , being in child of 3 years childrenor less, is assumed 
that teeth surfaces application of fluoride is difficult 
untilrecently, easily it became way which treatment it is 
possible. 
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Furthermore because what etc it is not different from adoption 
of mouth cavity impression which dental medicine usually 
does when diagnosing and treating,!* is not necessary to 
prepare special dedicated tool . 

[Working Example {s )] 

Furthermore this invention is explained in detail below, on 
basis of Working Example . 

It measured taking in quantity of fluorine of removal tooth 
surface concerning Working Example and Comparative 
Example which is shown next, collected and showed in 
thecbart Tn addition it indicated also fluorine amount which is 
included in natural tooth fang as control, amount taken up of 
fluorine of removal tooth surface indicated fluorine amount 
per enamel tooth 1 ;mu g with ppm unit . 

Working Example 1 

parts by weight agar 

10.0 

sodium fluoride (20 * with vis-a-vis solubility water 100 ml 
4.2 g) 

5.0 

borax 

0.2 

aluminum hydroxide 

0.8 

Water 

84.0 

Above-mentioned component 20 min heating (100 * ) 
kneading were done in the knead er . Inserting this in tube of 
inner diameter 7.5mm and water cooling doing andafter, 
removing cutting off in approximately 5.5 cm , it produced 
gel tooth dental caries prevention composition . 

Inserting in syringe for agar and which has been used agar gel 
which it acquires for dentistry closing airtight, 10 min 
insertingin boiling water melting, after, 60 * 10 min or longer 
it soaked in hot water tank, filled to tooth surface next 

30 second kneading harmonics doing powder 16,8g of dental 
[arujineeto ] impression material with water 40 cc , piling up 
to tray , being covered from on the agar (zoru ] which it filled 
to tooth surface ahead 4 min leaving, itwithdrew gelled 
product . It was a result 7400 ppm which measured caking in 
quantity of fluorine of removal tooth surface . 

Working Example 2 

parts by weight potassium alginate 
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15.0 

calcium sulfate dihydratc 
20.0 

potassium fluoride (20 * with vis-a-vis solubility water 100 
ml 9.6 g) 

5.5 

third sodium phosphate 
2,0 

diatomaceous earth 
57.5 

Above-mentioned component was mixed in blender , powder 
tooth dental caries prevention composition wasproduced. 

It took powder 1 6 section and water 40 section which it 
acquiresin rubber ball and it piled up Satoshi and paste which 
kneadingharmony ore done to tray making use of spatula and 
pressed onremoval tooth aspect, 4 min left and withdrew 
gelled product (impression ). It was a result and 3000 ppm 
which measured [futsu ] Qin's of removal tooth surface taking 
in quantity. 

Working Example 3 

parte by weight sodium alginate 

14.0 

calcium sulfate dihydrate 
18.0 

acidic sodium proprionate 
2.0 

silicic acid 2mc 
4.0 

sodium fluoride (20 * with vis-a-vis solubility water 100 ml 
4.2 g) 

6.0 

diatom aceous earth 
56.0 

third sodium phosphate of Working Example 2 was replaced 
to acidic sodium proprionate , furthermore 
thcabovc-mcnrioncd component which adds silicic acid zinc 
was mixed in blender one, the powder acidity tooth dental 
caries prevention composition was produced. It took powder 
17 section and water 40 section which it acqtrircain rubber 
ball , kneading harmony after doing, it piled up paste to tray 
making use of spatula and pressed an removal tooth aspect 
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S**»7**»a#**aELfcl£flL 3400 
ppm "Cfe-^fco 



H 7100ppm 



and 4 min left and withdrew gelled product (impression ), It 
was a result 3500 ppm which measured taking in quantity of 
fluorine of removal tooth surface . 

Comparative Example 1 

It was a result and 3400 ppm where teeth surfaces after 
cleaning , in the center moisture-proofing it did tooth which 
application is done with volumencotton conversion, dried 
with compressed air , with cotton ball which issoaked in sack 
2%sodium fluoride solution application it did in teeth 
surfaces , measured fluorine talcing in quantity of removal 
tooth. 

Comparative Example 2 

teeth surfaces after cleaning , it selected tray , rubber bladder , 
application paper for fluoride application , in the this 
application paper application filled acidity fluorine 
phosphoric acid solution (Trade quantitative name, floor gel ; 
[puremiadentaru ] supplied ) with writing brush, set did this In 
removal tooth and approximately 4 min kept, afterthat outside 
* did tray , it wiped off acidity fluorine phosphoric acid 
solution which remainswith gauze . It was a result 7 100 ppm 
which measured fluorine taking in quantityof tooth surface . 
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measurement method Window method: sample of taking in 
quantity of fluorine to theremoval tooth surface (;ph 5.5 mm ) 
1 10 second inserting demetaliization was done in 0.5 
Mperchloric acid (1 cc ),0.5 Mtrisodium citrate 4 cc were 
added, fluorine amount was measured making use of the ion 
meter of Orion 901 (electrode : Orion compound electrode 
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(5) 



#a± ma* 



96-09 ). In order to be clearer than result in chart, as for 
method which uses aqueous colloid tooth dental caries 
prevention composition which adds fluoride of this invention 
amount used of fluoride is less to grant fluoride to teeth 
surfaces entirety although securely in comparison with teeth 
surfaces application method of conventional fluoride , 
thetaking in quantity of fluorine being same or greater , at 
same time tobe able handle in same way as dental impression 
material simply, outflowing amount of fluoride quite is little 
in order gelation to do. * 

[Effects of the Invention ] 

Making use of dental aqueous colloid tooth dental caries 
prevention composition which adds fluoride of this invention 
in tooth surface fluorine deposits as for method which 

0) 

It inserts aqueous colloid tooth dental caries prevention 
composition into mouth cavity with dental impression 
material ducto same technique as impression-taking , simply, 
easily and it is possible by gelation doing, securely to grant 
fluoride to tooth surface . 

(2) 

leaching quantity of fluoride to saliva because quite it islittlc, 
feeling discomfort , bad taste is small from gel production 
ones. 

(3) 

Aqueous colloid does gelation , because it is withdrawn 
completely, also what fluoride mismgestkm is done is gone, at 
same time the amount used of fluoride may be little relatively 
and. 

With method which is safe and calmness in unusual for 
patient ,it is possible to do even with low age child. 

(5) 

For dental medicine special tool , surgical such as what does 
not need, can do easily. 

Therefore as for this invention you can say that it is an 
aqueous colloid tooth dental caries prevention composition 
which adds fluoride which is superior in dental caries 
preventive effect . 

patent applicant 
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